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Introduction
Vasoactive intestinal peptide (VIP) is an octacosapeptide released from the autonomic nerves acting as a nonadrenergic noncholinergic neurotransmitter or neuromodulator.
Significant concentrations of VIP are present in the gastrointestinal, cardiovascular, respiratory and urogenital systems (Lundberg 1996) . Many systemic and pulmonary blood vessels are innervated by nerve fibres releasing VIP that causes profound and long-lasting relaxation of the vascular smooth muscle (Champion et al. 1996) . In the mammalian heart, VIP immunoreactivity has been demonstrated in cholinergic neurones that release the 
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). In addition, considerable attention has been focused on benefits of hemofiltration, whereas less attention has been paid to the potential for increased risk. Indeed, nonselective detoxification not only might remove harmful substances but also water soluble molecules with potentially beneficial effects.
The aim of the present study was to verify sepsis-induced elevations in plasma VIP levels in a clinically relevant porcine model of hyperdynamic septic shock induced by fecal peritonitis and to investigate putative impact of hemofiltration in two settings on the plasma and tissue concentrations of VIP. Experiments on Laboratory Animals (Charles University, Czech Republic). Pigs were divided into 5 groups: 1. control group without hemofiltration (n = 6); 2. control group subjected to conventional hemofiltration (ultrafiltration rate 35 ml/kg/hr, n = 4); 3. septic group without hemofiltration (n = 8); 4. septic group with conventional hemofiltration (ultra filtration rate 35 ml/kg/hr, n = 6); and 5. septic group undergoing high-volume hemofiltration (ultrafiltration rate 100 ml/kg/hr, n = 8). The anesthesia, surgery and physiological measurements were 
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Results
Cardiovascular variables
Hemodynamic parameters are listed in Table 1 . There were no statistically significant differences in any of the measured variables among the five groups prior to induction of peritonitis (baseline). Inoculation of autologous faeces resulted in hyperdynamic septic circulation with a high cardiac output and low systemic vascular resistance. No significant impact of hemofiltration on the hemodynamic variables could be observed in the control pigs.
Likewise, septic animals undergoing hemofiltration procedures in both settings did not display any additional differences in hemodynamic parameters compared to septic pigs without hemofiltration. Table 2 shows the systemic levels of TNF-α, IL-6, TBARS, NOx and ADMA in the five groups. Significant differences were observed between the baseline and septic values.
Inflammation, oxidative and nitrosative stress
There were no significant changes in the monitored variables in the control animals over the time. Hemofiltration did not affect any of the measured parameters in both control and septic animals.
VIP levels in the plasma, ultrafiltrates, and tissues
In all control animals (both subjected and not to hemofiltration), systemic VIP concentrations did not markedly change over the time (data not shown). Sepsis led to significant elevations of the peptide levels in the arterial plasma that slightly declined toward the end of the experiment remaining still significantly higher than the baseline values (Fig. 1A) . Similar trends were observed in septic pigs subjected to conventional and high-volume hemofiltrations.
VIP was detected in the ultrafiltrates from both conventional and high-volume hemofiltrations. Estimated cumulative losses of VIP into ultrafiltrate were 46 ng/10 h in the control animals subjected to conventional hemofiltration, 57 ng/10 h and 145 ng/10 h in septic pigs subjected to conventional and high-volume hemofiltration, respectively.
As shown in Figure 1B , concentrations of VIP in the coronary artery were significantly decreased in all septic pigs and they were not further affected by hemofiltration. Interestingly, there was a trend for conventional hemofiltration to reduce VIP levels in the coronary artery of the control animals (P = 0.06). Mesenteric arteries isolated from the septic pigs not subjected to hemofiltration displayed significantly increased VIP levels compared to control pigs without hemofiltration (Fig. 1C) . Hemofiltration resulted in ∼34% reduction in the tissue content of the peptide in the mesenteric arteries of the control animals (P < 0.05 vs controls without hemofiltration); in the septic pigs, hemofiltration led to arterial tissue levels not differing from the control values. VIP concentrations in the myocardial tissue did not differ among all groups (Fig. 1D ). 
Discussion
Effect of sepsis on VIP plasma and tissue levels
Impact of blood purification techniques on VIP plasma and tissue levels
Our study also indicates that hemofiltration in both settings did not significantly affect plasma VIP concentrations in any experimental group; however, a trend to decrease VIP levels in the vascular tissue could be observed both in control and septic animals. 
Study limitations
Our study has some limitations related to the model designed to induce hyperdynamic sepsis with increasing severity over time, where standard antibiotic therapy that would attenuate the inflammatory response was not used. Therefore, the observation study time was relatively short (i.e. 22 hours) not allowing us to monitor VIP plasma and tissue levels in the later stages of sepsis, which could provide better insight into the changes of the peptide stores in relation to the course of the systemic inflammatory process. The true clinical consequences of the suspected peptide depletion due to hemofiltration could not be derived from the present data. However, remarkable effects of the peptide and its receptor agonists in the protection against endotoxemia has been repeatedly shown in experiments using in vivo VIP 
Conclusion
Taken together, this is the first report documenting the impact of hemofiltration on tissue stores of a substance that has multiple beneficial effects in body's defense against infection.
Under septic conditions, peptide seems to be rapidly depleted from the coronary artery and, on the other hand upregulated in the mesenteric artery. Hemofiltration in both settings has tendency to drain away these upregulated tissue stores which could result in the limited secretory capacity of the peptide. 
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